ABSTRACT
INTRODUCTION
Analysis of the labelled in vitro RNA by electrophoresis in calibrated polyacrylamide/urea gels revealed that a transcript of this size was synthesized (Fig. 2, lane 2) . When the vector DNA without a tRNA gene was employed as a template no distinct RNA product could be detected (Fig. 2, lane 1) . To provide additional evidence that the in vitro transcripts originate indeed from the tRNA Val gene, internal deletions of 5 and 11 basepairs were introduced into the tRNA template (Fig. 1) . The transcripts from the deletion clones pIC31/4 and pIC31/6 should therefore be reduced in their size by 5 and 11 nucleotides, respectively. Analysis of the corresponding in vitro transcripts revealed that RNA products of 105 and 99 nucleotides were synthesized (Fig. 2, lanes 3 and   4) . These results support the conclusion, that this RNA Polymerase fraction of ML_ vannielii is able to faithfully transcribe homologous tRNA genes. When pIC31/2 was replaced in the in vitro transcription reactions by plasmid pIC31/l which contains 500 basepairs of the 5* flanking region instead of 58, the same rate of tRNA expression was observed (data not shown). This finding indicates that the DNA region upstream of -58 is not essential for in vitro transcription of the tRNA gene. To define the JPNA sequences promoting in vitro transcription of the tRNA Vai gene, two additional Plasmids with deletions extending to the DNA region downstream of -58 were constructed (Fig. 3) . After deletion of the nucleotides of the TATA-box including position -22, the efficiency of transcription was dramatically reduced (Fig. 2,  lane 5) . When the deletion extends to position +3 of the tRNA gene (Fig. 3 ) no distinct in vitro transcripts from this template could be detected (Fig. 2, lane 6) . Thus, the DNA sequence required for specific transcription of this tRNA gene is located in the DNA region between -58 and -22. These data strongly suggest that the TATA-box represents the main signal promoting the expression of this tRNA gene. Since this sequence is conserved at the same location in most archaebacterial genes (Thomm and Wich, 1988) the TATA-box might be regarded as a major promoter signal directing the transcription of constitutive genes in archaebacteria.
To facilitate a further characterization of the RNA products and the factors involved in expression of the tRNA gene, some properties of the extract directing the cell-free transcription were determined. Mg is absolutely required for the expression of the tRNA gene. Synthesis of the tRNA precursor occurs between 6 and 20 mM MgC^r with an Optimum at 10 mM (Fig. 4) was observed up to a KCl concentration of 130 mM (Fig 5) . Optimal transcription of the tRNA gene occured at a temperature of 50 °C (Fig. 6 ) although M. vannielii is a mesophilic strain which shows its temperature Optimum for growth at 37 °C. In general, the activation profiles for the specific synthesis of the tRNA precursor resemble those obtained when the synthetic template poly d(A-T) was transcribed with the purified RNA Polymerase (Frey, 1987) . When the DNA-dependence of transcription was determined a striking difference between specific and unspecific RNA synthesis was observed. With polyd(A-T) as template, the rate of RNA synthesis is higher at increased DNA-concentrations in the transcription reactions until a plateau is reached (Fig. 7) . However, the rate of pre-tRNA synthesis is decreased when the DNA concentration in the transcription reactions is higher than 100 ug/ml (Fig. 7) . This inhibition of specific RNA synthesis suggests that a cooperative interaction of both a DNA-binding factor and the RNA Polymerase with the Promoter is a prerequisite for correct Initiation of transcription. Assuming that a DNA-binding factor exists, at high DNA-concentration the probability is lower that the transcription factor and the RNA Polymerase can form a preinitiation complex at the same Promoter. The inhibition of pretRNA synthesis at high DNA concentrations thus might be explained by a distribution of this factor and the RNA Polymerase onto different DNA molecules.
